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In the Claims : 

Claim 1 (currently amended): A method for fabricating a damascene 
interconnect structure having one or more air trenches and a plurality of spaced-apart 
metal lines comprising: 

(a) fabricating the damascene structure to a via level through a processing step 
prior to forming contact vias, wherein step (a) comprises: 

depositing a first dielectric layer; 

depositing a first capping layer over the first dielectric layer; and 
forming a plurality of trenches in the first capping layer and the first 
dielectric layer; 

filling the plurality of trenches with metal to form the plurality of spaced- 
apart metal lines, wherein the plurality of spaced-apart metal lines are situated in 
the first capping layer and the first dielectric layer; and 

depositing a second capping layer directly on the first capping layer; 

(b) etching one or more air trenches into the damascene structure so that the air 
trenches are positioned between selected metal lines, wherein the second capping layer is 
situated over the selected metal lines; and 

(c) depositing a sealing layer over the damascene structure having air trenches to 
seal the air trenches. 
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Claim 2 (previously presented): The method of claim 1, wherein step (a) further 
includes: 

depositing a second dielectric layer over the second capping layer; and 
depositing a third capping layer over the second dielectric layer. 

Claim 3 (original): The method of claim 2, further including: 
etching an air trench in the first and second dielectric layers, and the first, second 
and third capping layers. 

Claim 4 (original): The method of claim 1, further including: 
forming a via in the sealing layer and the damascene structure; forming a metal 
plug in the via; 

forming a trench over the sealing layer; and forming a conductive layer in the 

trench. 

Claim 5 (original): The method of claim 1, further including: 
depositing an etch stop layer over the sealing layer; 

forming a via in the etch stop layer, the sealing layer and the damascene structure; 
forming a metal plug in the via; 

forming a trench over the etch stop layer; and forming a conductive layer in the 

trench. 
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Claim 6 (original): The method of claim 1, further including: 
forming a via in the sealing layer; 
forming a trench over the sealing layer; 

forming a via in the damascene structure; and forming a conductive layer in the 

trench. 

Claim 7 (original): The method of claim 1, further including: 
forming a trench over the sealing layer; 

forming a via in the sealing layer and the damascene structure; and forming a 
conductive layer in the trench. 

Claim 8 (original): The method of claim 1, further including: 
forming a via in the sealing layer and the damascene structure; forming a trench 
over the sealing layer; and forming a conductive layer in the trench. 

Claims 9-20 (cancelled). 

Claim 21 (currently amended): A method for fabricating a damascene 
interconnect structure having one or more air trenches and a plurality of spaced-apart 
metal lines comprising: 
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(a) fabricating the damascene structure to a via level through a processing step 
prior to forming contact viasF; L wherein step fa) comprises: 

depositing a first dielectric laver; 

depositing a first capping layer over the first dielectric laver: 
forming a plurality of trenches in the first capping layer and the first 
dielectric laver: 

filling the plurality of trenches with metal to form the plurality of spaced- 
apart metal lines, wherein the plurality of spaced-apart metal lines are situated in 
the first capping layer and the first dielectric layer: and 

depositing a second capping layer directly on the first capping laver and 
over the plurality of spaced-apart metal lines: 

(b) etching one or more air trenches into the damascene structure so that the air 
trenches are positioned between selected metal lines; 

(c) depositing a sealing layer over the damascene structure having air trenches to 
seal the air trenches; 

(d) depositing a polish stop layer over the sealing layer; and 

(e) depositing an etch stop layer directly on the polish stop layer. 

Claim 22 (currently amended): The method of claim 21, wherein step (a) further 
includes: 

depositing a first di e l e ctric layer; 
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depes&m g a first ca pping layer over tho firs t di e lectric layer; 

de positing a s e con d c apping lay e r over th e first capping layer; 

depositing a second dielectric layer over the second capping layer; and depositing 

a third capping layer over the second dielectric layer. 

Claim 23 (previously presented): The method of claim 22, further including: 
etching an air trench in the first and second dielectric layers, and the first, second 
and third capping layers. 

Claim 24 (previously presented): The method of claim 21, further including: 
forming a via in the sealing layer and the damascene structure; forming a 
metal plug in the via; 

forming a trench over the sealing layer; and forming a conductive layer in the 

trench. 

Claim 25 (previously presented): The method of claim 21, further including: 
forming a via in the etch stop layer, the sealing layer and the damascene structure; 
forming a metal plug in the via; 

forming a trench over the etch stop layer; and forming a conductive layer in the 

trench. 
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Claim 26 (previously presented): The method of claim 21, further including: 
forming a via in the sealing layer; 
forming a trench over the sealing layer; 

forming a via in the damascene structure; and forming a conductive layer in the 

trench. 

Claim 27 (previously presented): The method of claim 21, further including: 
forming a trench over the sealing layer; 

forming a via in the sealing layer and the damascene structure; and forming a 
conductive layer in the trench. 

Claim 28 (previously presented): The method of claim 21, further including: 
forming a via in the sealing layer and the damascene structure; forming a trench 
over the sealing layer; and forming a conductive layer in the trench. 

Claim 29 (currently amended): A method for fabricating a damascene 
interconnect structure having one or more air trenches and a plurality of spaced-apart 
metal lines comprising: 

(a) fabricating the damascene structure to a via level through a processing step 
prior to forming contact vias, wherein step (a) comprises: 
depositing a first dielectric layer; 

Page 7 of 19 

97RSS434 

PACE 12/24 * RCVD AT 2/18/2005 7:35:20 PM [Eastern Standard Time] - SVR:USPTO-EFXRF-1/1 * DNIS:8729306 ■ CSID:949 282 1002 ■ DURATION (mm-ss):08^2 



02/16/2005 • WED 16:40 FAX 949 2S2 1002 FARJAMI & FAR J AM I LLP ->->-> USPTO @ 013/0 

Attorney Docket No.: 02SPEI30P 

depositing a first capping layer over the first dielectric layer; 
forming a plurality of trenches in the first capping layer and the first 
dielectric layer: 

filling the plurality of trenches with metal to form the plurality of spaced- 
apart metal lines, wherein the plurality of spaced-apart metal lines are situated in 
the first capping layer and the first dielectric layer: 

depositing a second capping layer evef directlv on the first capping layer and 
over the plurality of spaced-apart metal lines : 

depositing a second dielectric layer over the second capping layer; and 

depositing a third capping layer over the second dielectric layer; 

(b) etching one or more air trenches into the damascene structure so that the air 
trenches are positioned between selected metal lines; 

(c) depositing a sealing layer over the damascene structure having air trenches to 
seal the air trenches; and 

(d) depositing a polish stop layer over the sealing layer. 

Claim 30 (previously presented): The method of claim 29, further including: 
etching an air trench in the first and second dielectric layers, and the first, 
second and third capping layers. 
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